Objectives: To examine the prevalence of smoking, second-hand smoke exposure, and attitudes toward tobacco control and cessation training among university students in China. Methods: We administered the Global Health Professions Student Survey (GHPSS) to students from 50 universities offering medical/ health professional (MHP) programs and received 11,954 responses. Non-MHP students, MHP students, and third-year MHP students comprised the sample. Descriptive statistics were calculated for weighted prevalence and 95% confidence intervals. Key factors of interest and attitudes toward medical smoking cessation were examined using logistic regression. Results: Smoking and exposure to secondhand smoke was higher among non-MHP (15.9%, 31.9%) than MHP (7.0%, 21.2%) students. For third-year MHP students, the rates were 6.9% and 19.7%, respectively. Students held positive attitudes toward smoking bans in public places and cessation services. However, few received formal training in smoking cessation, and 37.0% agreed that light cigarettes are less harmful to health. Positive attitudes toward cessation services were related to several factors. Conclusions: This study is the first comprehensive survey of students in China providing direction for building capacity in tobacco control and smoking cessation among students in health professional programs.
G lobally, the tobacco-smoking epidemic is responsible for approximately 6 million deaths per year. More than 80% of these deaths will occur in the less developed nations, and the epidemic will strike hardest in those countries with rapidly growing economies. China leads the world in tobacco consumption, and approximately one million Chinese die each year from tobacco-related causes. 1 Health professionals play a critical role in the success of tobacco control by providing services, advocating for policies and serving as role models for social change. Medical and health professional programs provide an important opportunity for training in tobacco control and smoking cessation techniques. An expert panel convened in 1992 by the National Cancer Institute (NCI) recommended that effective smoking cession and prevention interventions become a mandatory component of undergraduate medical education in every US medical school by 1995. 2 Although improvements in curricula have been observed, teaching related to tobacco control and the treatment of tobacco dependence in medical and health professional programs remains inadequate in many countries. [3] [4] [5] The Global Health Professions Student Survey (GHPSS) is part of the Global Tobacco Surveillance System, and is a school-based survey administered to third-year students. The GHPSS was completed in 31 countries between 2005 and 2007, 6 then also administered in other countries. 7, 8 These survey results have generated valuable information about beliefs, attitudes and behavior related to tobacco DOI: http://dx.doi.org/10.5993/AJHB.39.5.14 control among health professional students, and provide a valuable source of information to develop tobacco control policies and intervention programs. However, comparative data have not been collected in China, a large country that is both engaged in tobacco production and known for high consumption rates.
There are currently approximately 180 universities with medical and other health professional (MHP) programs in China. Nearly 100,000 MHP students graduate annually from these faculties, with a significant number being employed by medical or health institutes. The objective of this study was to administer the GHPSS to examine smoking prevalence, second-hand smoke exposure, and attitudes toward tobacco control and cessation training among medical students and students in other health professional programs in China. In addition to providing useful information for comparison with other countries, the findings will provide direction for strengthening health professional programs in China to ensure that health professionals receive adequate training in tobacco control measures and effective cessation counseling techniques.
METHODS

Study Area and Participants
This study employed a multistage sampling design. In Stage 1, we included 60 universities with MHP programs. These universities were part of the Bloomberg Global Initiative Project entitled: "Facilitate MOH Endorsement of Tobacco Control Curriculum Implementation through Promoting Tobacco Control Curricula in Medical Schools." Through this initiative these universities focused on increasing knowledge, skills, and behavioral capacity related to tobacco control and smoking cessation among public health and medical students. The 60 participating universities represented onethird of the 180 universities across China and were differentiated by regional location. We recruited all of these universities to participate in this survey and students at 50 universities completed the survey. Twenty-two were medical universities offering only MHP programs, and 28 were comprehensive universities offering MHP and non-MHP programs in these universities. Non-MHP students were also recruited from two-thirds of all comprehensive universities randomly selected as a comparison group.
Stage 2 of the sampling strategy involved the selection of classes within each university. All classes that had MHP courses were selected in each university, and several non-MHP classes (matched for year in program with these classes) were selected in each designated comprehensive universities.
Valid questionnaires were completed by 97.5% of students resulting in a sample of 11,942 from the 50 universities, and included 10,509 MHP students and 1435 non-MHP students. Of the MHP students 4143 were third-year students. To facilitate comparisons with other countries where GHPSS data were collected on third-year MHP students, the third-year MHP sample was grouped for analysis. Our third-year sample exceeds requirements of the GHPSS survey (approximately 10 schools and 1000 students per country).
Data Collection
Data were collected using the GHPSS survey with some additional items. The core GHPSS questionnaire included questions on current smoking, exposure to second-hand smoke at home and in public places, official school policies banning smoking, and policy enforcement, attitudes toward tobacco control and smoking cessation, and information about receiving formal training on smoking cessation counseling and treatment techniques, and so on. In this study we also added several questions. Using a 5-point Likert-type scale, students were asked to state how much they agreed or disagreed with the following statements: (1) Light cigarettes are less harmful to health; and (2) Smoking is an addictive disease. One yes/no question also was included to measure exposure to tobacco advertising and promotion on campus: In the past 6 months, did you see tobacco companies engage in tobacco advertising and promotion activities on campus? 9 Demographic measures included age, sex, ethnicity, father's and mother's occupation, type of university, and monthly expenses. University type was determined using the China university ranking system ("high level," "middle level," or "lower level") as set out by the National Ministry of Education. 10 Monthly expenses (in RMB, the abbreviated form of currency in China) was measured though a question: "How much money do you spend each month?"
The original version of the GHPSS questions was translated into Chinese. Then, expert independent reviews of the translated survey were completed by 2 associate professors and 2 full professors. In addition, a group discussion was held with other experts (3 associate professors and 2 professors) to review the survey. Based on the advice of these experts, minor changes were made and the survey in a paper format was pilot-tested at Zhejiang University with 142 medical students. The pilot test showed that the self-administered questionnaire was reliable and feasible.
The formal survey was conducted between February and July 2013. The survey was administered in schools during regular lectures and class sessions, and took approximately 30 minutes to complete. All responses were anonymous.
Data Analysis
All data were entered into a database using Microsoft Excel, entry quality was ensured by double data entry check. The dataset was imported into SAS (9.3 version) for the statistical analyses. Three groups were formed and analyzed in this study: (1) Non-MHP students; (2) MHP students (all years) from medicine, public health, nursing, and other health professional programs (eg, dentistry, pharmacy, health management, and so on); and 3) only third-year MHP students. Because the GHPSS was used to survey third-year MHP students around world, the third-year MHP group in our study was formed to provide a useful comparison.
Descriptive statistics were calculated for weighted prevalence and 95% confidence intervals across socio-demographic, attitude, and behavioral variables. A logistic regression model was used to assess the associations among the key factors of interest and attitudes toward smoking cessation services provided by health professionals. The factors included smoking status and quitting intention, second-hand smoke exposure in living areas, exposure to tobacco advertising and promotion, attitudes toward smoking bans in all enclosed public places, knowledge about hazards of smoking, and belief that health professional advice increases the likelihood of smoking cessation. Both unadjusted and adjusted methods were considered in analyses to assess the association between the dependent variable and the key factors of interest. The unadjusted method used only the key factors of interest as independent variables in the analyses, whereas the adjusted method added all of the possible confounders as covariates in the logistic models. We applied SAS survey procedures in all analyses using university as the clustering unit to account for a within-clustering correlation attributable to the complex sample. All analyses were weighted. A weighting factor was applied to each student record to adjust for variation in the probability of selection in each university. We did not consider using a non-response weight because non-response rates were low in this study.
RESULTS
Demographic characteristics are similar between non-MHP and MHP groups (Table 1) , and the sample of third-year MHP students resembled samples from other countries. 5, 6 The non-MHP students were from science (15.0%), humanities or sociology (35.2%) and engineering (49.8%). On the other hand, MHP students were in medicine (46.1%), public health (40.8%), nursing (6.6%), and other health specialties (6.5%). The sample of third-year MHP students included those in medicine (55.2%), public health (32.1%), nursing (5.8%) and other health specialties (6.9%).
Smoking and exposure to second-hand smoke in living places was higher in non-MHP students (15.9%, 31.9% respectively) than MHP students (7.0%, 21.2%, respectively). In the third-year MHP student group the prevalence of smoking was 6.9% and exposure to second-hand smoke 19.7%. For non-MHP students, the prevalence of smoking was higher among males (28.8%) than females (1.6%), and a similar trend was observed among MHP students (17.6% of males and 1.1% of females smoked). The prevalence of smoking among males in the non-MHP group was significantly higher than males in either of the 2 MHP student groups. However, reported exposure to second-hand smoke in public places was similar across the 3 groups (53.4%, 52.5%, 54.4%, respectively) ( Table  2 ). More than half of universities have policies banning smoking, but based on student reports, less than half were able to enforce these policies.
All students who completed the survey had favorable attitudes toward smoking bans in public places and restaurants, bans on tobacco sales to adolescents, and the provision of smoking cessation services by health professionals, with endorsement of these items at 80% or higher across the 3 groups.
More than 80% of MHP students (including third-year MHP students) reported they were taught about the dangers of smoking. They also reported that they learned that recording smoking history is important as part of a patient's general medical history (74.6%), and that it is important to provide educational materials to support smoking cessation for patients who want to quit smoking (55.0%). However, only a small proportion of MHP students (16.4%) reported receiving formal training in smoking cessation approaches, and less than half reported ever hearing of nicotine replacement products. Only 21.3% ever heard about the use of antidepressants in smoking cessation programs. It should be mentioned that 35.9% MHP students agreed that light cigarettes were less harmful to health. Results were similar when only third-year MHP students were considered ( Table 2) .
The unadjusted logistic analysis showed that smoking status, intention to quit, second-hand smoke exposure in living places, exposure to tobacco advertising and promotion, bans on smoking in all enclosed public places, receipt of information about the dangers of smoking, and belief that health professional advice increases the likelihood of smoking cessation, predicted attitudes toward medical smoking cessation services. Intention to quit smoking, exposure to tobacco advertising and promotion, receipt of information about the dangers of smoking, and belief that health professional advice increases the likelihood of smoking cessation were kept in the multiple logistic model (Table  3) .
DISCUSSION
China is the world's largest producer and consumer of tobacco products. Building capacity among health professionals to assist in reducing consumption and preventing tobacco-related deaths is essential to address this major public health problem in China. The findings of the GHPSS have been helpful in many countries in influencing professional education programs to provide graduates with information about tobacco control and preparation in offering cessation support to those who smoke. As the first study to provide data on the GHPSS for China, the findings have direct implications for health professional education in China. Major strengths of this study are the use of a large, broadly representative sample of students from 50 universities in China, which exceeds requirements of the GHPSS survey requirements of approximately 10 schools and 1000 students per country. Furthermore, our study provided the opportunity to compare MHP students with non-MHP students, which is important in that it provides useful information about the preparedness of MHP students in tobacco control and smoking cessation in relation to other students.
The smoking prevalence was highest in the non-MHP group (15.9%), whereas smoking among MHP and third-year MHP students was relatively low, 7.0% and 6.9% respectively. The smoking prevalence among males was significantly higher than females in the non-MHP student group (28.8% and 1.6% respectively) and the MHP student group (17.6% and 1.1% respectively). The smoking prevalence among the third-year MHP students was lower than rates reported in most other countries (over 10%). [6] [7] [8] However, researchers have shown that the smoking prevalence among physicians is much higher (23%) in China, especially among males (41%) 11 than in many other countries, particularly developed countries (about 6%). 1, 12 Compared with the smoking prevalence (33%) of the Note. a = 3rd-year MHP student group was a subcomponent of the MHP student group general population, 13 the physician smoking ratio is 0.70 (23% /33%) in China, but this ratio is just 0.30 (6%/20%) in the western world.
1,14 Social context may play a major role in initiating and sustaining smoking by Chinese physicians. This is a matter of concern because physicians' smoking behavior not only will affect their own health, but also undermine the effective delivery of smoking cessation counseling to patients. 15, 16 There is evidence that physicians who smoke are less likely to ask about patients' smoking status and to provide quit smoking advice. 12, 15, 17 Because the majority of MHP students were non-smokers and believed that health professionals should be role models for patients, social norms following graduation need to be considered as a factor influencing rates of physician smoking in China.
This study showed that more than 80% of students, regardless of type of university, hold positive attitudes towards smoking bans in public places and the provision of smoking cessation services by health professionals. These findings are similar to results of other countries. [6] [7] [8] However, when compared with other countries a lower proportion (40%) of Chinese students endorsed the statement that health professions should recommend the use of cessation products in advising those wanting to quit. This may be a reflection of the fact that cessation products are rarely used in clinics in China. 18 Results from the GHPSS conducted by Warren et al 19 showed that over 50% of the medical students reported they were exposed to second-hand smoke in their homes in 15 of the 48 study sites and over 70% were exposed to second-hand smoke in public places in 29 of the 48 sites. Compared with the above result, the reported tobacco smoke exposure prevalence in living places was lower in our sample of third-year medical/health professional students (19.7%), but the exposure prevalence was slightly higher in public places (54.4%). Our survey showed that the proportion of students reporting their schools as having an official policy banning smoking in school buildings was 45.2%. However, only 47.5% of the students reported enforcement of the policy, which is lower than the results reported for the most other coun- Note. a = The supportive attitudes toward smoking cessation services provided by health professionals ties (over 60% and over 70%). 6 This may be one of the causes of the high second-hand smoke exposure in public places. Medical universities or colleges should be encouraged to provide smoke-free work and study areas by banning smoking in their buildings and clinics. A smoke-free campus policy would promote a healthy campus environment for students, faculty, staff and visitors, support and encourage cessation attempts among smokers trying to quit, and indicate strong support for tobacco control among university leaders. 20, 21 The National Ministry of Health and the Ministry of Education in China released a tobacco control policy for schools and universities. 22 We suggest that implementation of this policy should be completed and strongly supported at each university.
We found that the majority of third-year MHP students were taught about the health effects of smoking, but only 13.0% reported having received any formal training in smoking cessation approaches, which was similar with some countries (16.5%), 7 but lower than some other countries (40%). 6 Importantly, 35.9% of MHP students believed that light cigarettes were less harmful to health, and this finding was not significantly different from the views of non-MHP students. A possible explanation is that people in China have less awareness about misleading marketing information concerning light cigarettes. 22 These findings reflect gaps in tobacco control education among MHP students.
Our study found that several key factors influenced students' support for smoking cessation services. Quitting intention was positively correlated with support for the value of smoking cessation services. This finding may reflect a perceived need for this service. Health service organizations and personnel should offer smoking cessation treatment and counseling in hospitals and clinics, and also provide other types of services, such as, telephone and website counseling services.
Many studies have documented that exposure to tobacco advertising and promotion increases the uptake of smoking, and complete bans on tobacco advertising and promotion can protect youth from initiating smoking and adults from continuing to smoke. 1, 24, 25 Our study found that tobacco advertising and promotion on campus was associated negatively with supportive attitudes regarding smoking cessation services. Marketing strategies used by tobacco companies include a variety of clear messages to students that smoking is "cool" and facilitates social interactions, which may influence their attitudes toward smoking and related behaviors. 7, 25 Receipt of knowledge about the dangers of smoking was positively associated with supportive attitudes toward smoking cessation services, which suggests that providing education regarding the health-related effects of smoking among MHP students may influence their service awareness, as well as attitudes and behaviors regarding smoking cessation. Our study also found that believing that health professional advice increases the likelihood of smoking cessation was associated with support- Taken together, these results indicate that training in tobacco control and smoking cessation is not sufficient in programs for MHP students, and that as a result, many graduates are likely to lack appropriate knowledge, attitudes, and skills for conducting smoking cessation. Though 78.7% of students reported learning that recording smoking history is an important part of a patient's general medical history, 49.1% had never heard of using nicotine replacement therapies in smoking cessation programs, which is lower than in other countries (89.8%). 6 Smokers with tobacco-related illness often become motivated to quit smoking, making medical encounters a crucial "teachable moment" in smokers' lives. As health professionals of the future, MHP students need to acquire knowledge about smoking-related diseases and specific skills in tobacco control advocacy and smoking cessation techniques. To ensure that individuals who smoke are provided with effective cessation support, there is an urgent need to enhance specific training in smoking cessation counseling by building it into medical and health professional curricula. [27] [28] [29] [30] [31] The tobacco epidemic is a major public health threat in China. Although the Chinese National People's Congress ratified the Framework Convention on Tobacco Control (FCTC) in 2005, implementation of the FCTC recommended activities is progressing slowly. One reason for this slow progress is the lack of skilled personnel, who can advocate for anti-tobacco activities. This situation is due to the lack of tobacco control training in medical and other health professional schools. 29 However, it is gratifying to see that this situation is beginning to change. As a result of this survey having been conducted, 2 "build advocacy capacity" BI (the Bloomberg Global Initiative Project) projects have involved public health students in 31 universities in China. 22 Another BI project focusing on increasing knowledge, skills, and behavioral capacity related to tobacco control and smoking cessation among public health and medical students in 60 medical universities also has been completed. Therefore, it is possible that the current status of some indicators is better now than what was revealed by the survey. A new project focused on tobacco dependence treatment is being implemented in the next year in 50 universities in China. 31 We believe that this project will contribute to raising tobacco dependence treatment capacity in medical universities in China.
There were several study limitations. First, data were based on self-reports; therefore, assessments of tobacco use and exposure to second-hand smoke, and attitudes toward tobacco control and tobacco cessation training may be influenced by response biases. However, the findings of this study are comparable to GHPSS data collected in other countries using the same methods. [4] [5] [6] Secondly, the study was cross-sectional, which precludes drawing causal inferences regarding the association between independent and dependent variables. Longitudinal follow-up will provide an opportunity to explore mediating influences involved in decisions regarding smoking cessation services. Thirdly, the GHPSS was completed in most countries between 2005 and 2007; our survey was completed in 2013. The time difference needs to be considered in making comparisons between China and other countries.
Conclusions
Data from the GHPSS in China can serve as a baseline on which to evaluate future initiatives as well as to monitor comparisons to other countries. Our findings suggest the need for health professional schools and education officials to design and implement robust curriculums that train all health professionals in tobacco control measures and effective cessation counseling techniques.
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